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COMPLETE SPECIFICATION 
Improvements in toe Manufacture of Chocolate 



We, Socijste Anonyms Peakcaisb Pour 

LA SEPARATION, I/EmULSION et lb 

Melange (Precedes S.E.M.), a French 
Company, of 19—21, rue Mathurin 
5 Regnier, Paris, France, do hereby declare 
the nature of this invention and in -what 
manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following- statement : — 

10 Tlie present invention relates to the 
manufacture of chocolate and more j>ar- 
ticularly to methods -and apparatus for 
the treatment of chocolate paste, and has 
for its principal object to lessen the time 

15 to which such paste is subjected to the 
usual couching treatment or wholly to 
avoid the necessity for such treatment, 
whilst however freeing the paste from 
"undesirable odours and otherwise render- 

20 nigr it suitable for the production of high- 
grade chocolate having a range for ex- 
ample between ordinary crisp eating 
chocolate and extra-fondant chocolate. 
The specification of British Patent No. 

25 461,772, of which the present Applicants 
are the Proprietors, discloses a "process 
and apparatus for producing in a con- 
tinuous manner, mixtures, emulsions, 
washings and the like, consisting in ad- 

30 mitting one of the phases to be mixed to 
a surface of revolution rotating at a high 
speed so that it flows in the form of°a 
continuous thin layer over the said sur- 
face under the action of centrifugal force 

36 and admitting another phase to be mixed 
to another surface of revolution, also 
rotating at a high speed, s o that the 
second phase, under the action of cen- 
trifugal force, is projected, in a high 

40 state of atornisation, from the ed^e of 
larger diameter of the second cone being 
revolution into the continuous thin layer 
of the first-mentioned phase. The appa- 
ratus for carrying out the process has the 

45 first surface of revolution of conical 
formation to which the first phase is 
admitted, and a second surface of revolu- 
tion, also of conical formation and 
[Price2l-\ 



mounted for rotation in coaxial relation- 
ship with the first cone, the edge of the 50 
larger diameter of the second cone being 
located inside the first cone. If desired, 
the apparatus may include a series of 
rotatable conical surfaces of revolution so 
disposed that the mixture escaping sue- 55 
cessively from each surface is atomised 
under the action of centrifugal force and 
projected on to the next surface so as to 
j>roduee thereon a new mixture, the final 
cone if desired being located in a fixed 60 
conical surface with a- gap between, 
through which gap the mixture passes and 
is laminated. 

Again, in the specification of British 
Patent No. 640,564, of which the present 65 
Applicants are the Proprietors, there has 
been described and claimed a homogenis- 
ing appaatus for a fluid pasty mixture 
having a conical member with an inner 
conical surface together with means for 70 
rotating the said member, as well as 
means for feeding the fluid pasty mixture 
thereto so that it flows freely over the 
-inner surface from the edge of which it 
is projected centrifugally on to a second 75 
conical surface rotating in the opposite 
direction so that after the reception there- 
on the said mixture spreads as a thin 
layer over the conical surface of the 
second conical member to the outer ex- 3(3 
tremity thereof from which it is projected 
centrifugally, the said second conical 
member having a peripheral flange with 
a double frusta-conical exterior surface 
co-operating with a stationary outer 35 
coned member with an inner conical sur- 
face so tha^ the mixture received by this 
stationary coned member passes between 
the same and the said double frusto- 
conical exterior surface, the larger cone 90 
of which is slightly spaced from the 
stationary conical surface to effect a roll- 
iug or lamination of the mixture i^a.ssinir 
therebetween. "We do not claim herein 
anything claimed in Specification No. 95 
640,564. 
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la a process for the treatment o£ liquid 
cocoa material it has been proposed re- 
peatedly to project such material by 
means of centrifugal force against a 
5 heated surface, and eu machine for carry- 
ing out the process comprises a hollow 
conical centrifugal drum open at the top 
and the bottom and having centrifugal 
blades on the exterior and interior, the 
10 cocoa liquid being* fed into the drum and 
centrifugally projected on to the interior 
of a heated cup-shaped surface in which 
the drum rotates so that the material 
falls to the base of such cup-shaped sur- 
16- face where it is again collected into the 
rotating drum, the action being repeated 
as many times as required. As a modifica- 
tion .of this apparatus, a plurality of such 
apparatus in series has been suggested 
20 so "that the material treated in the first , 
passes to the second and so on, if desired 
pumping* means being provided to return 
the finally treated material again to tne 
first apparatus from which it is re-cycled. 
26 It has also been proposed in an appa- 
ratus for effecting e onching, to feed the 
paste on to a rotary disc having a 
plurality of upwardlj- projecting pins 
spaced apart radiallv and circumferen- 
30 tially and arranged in circles, and for 
these pins to pass between spaces of other 
similarly arranged but oppositely directed 
hollow pins held on the base of a fixea 
container, compressed air being passed 
35 through the said hollow pins so that bv 
centrifugal action the paste is dispersed 
and aerated. Further, the said apparatus 
includes means by which the paste, alter 
such treatment, is re-cycled to the feed 
40 position to come under the action ot 
misers and to be re-fed for further treat- 
ment as many times as required. 

In general, as is well known, chocolate 
paste, for couching, is produced byroast- 
45 ing and crushing the cocoa-nibs and pro- 
ducing a so-called cocoa liquor which is 
submitted to a primary mixing operation 
with desired proportions of sugar and, r» 
required, cocoa butter. This is crushed 
50 or ground and then mixed in a vat 
m vacuo or otherwise, after which the 
resulting chocolate paste is ready for 
eonching, that is, stirring in large mix- 
ing vats termed conches for ti period 
55 ranging, for example from eight to 
seventv-two hours. Subsequently the 
couched paste is dried, which may take 
twenty-four hours or more before it is 
ready'for moulding. . 
60 According to the Present invention the 
chocolate paste is subjected to a defined 
homogenisation, hereinafter referred to 
Tsucl! and consisting of the 
successive steps: (a) spread eentrifugally 
65 fate a. tbin exposed layer, (V) atomised 



hv centrifugal projection, (c) again 
(spread into a thin layer and (d) laminated 
between two relatively movable surfaces. 
(Further such steps are carried out by 
what herein is termed " denned homo- 70 - 
genisers 5 > 

This treatment may be repeated _ as 
many times as desired and with or with- 
out a re-mixing of the treated paste be- 
tween such treatment. 

An apparatus for carrying the above 
methods into effect comprises a cen- 
trifugal homogenizer, such for example 
substantially as shown and described, but 
not as claimed in the Specification of 80 
British Pateat Application No. 37SS7/4G 
(Serial No. 640,564;. 

In addition to the mechanical effects 
moreover, the paste is submitted during 
its treatment to a vaporization of the sub- 8° 
stances that should be eliminated by 
reason of their undesirable odour and the 
flavour they give to the chocolate, said 
vaporization being enhanced through the 
considerable dispersion which can take yu 
place in air or in a vacuum. In addition 
thereto, the homogenization gives a 
better distribution of the different con- 
stituent elements of the paste with refer- 
ence to one another, whereby the choco- yo 
late may be submitted rapidly to the 
desired transformation and ageing treat- 
ments that could not be executed hereto- 
fore except after a sufficiently loug 
passage through the conches. Lastly the 1 "" 
lamination step of the defined tiomo- 
genisation without producing a true 
crushing of the different components and 
in particular of the sugar grains produces 
in practice a rounding of such grains iua 
which gives the chocolate a mellowness 
which" is particularly apparent in the 
.manufactured- final chocolate even in the 
case where the sugar used for the nianu- 
facture was not originally provided in 1- 1U 
extremelv fine particles. 

"When "it is desired to adapt the method 
according to the invention to an existing 
plant including apparatus operating ?:/? 
vacuo and conches, it is possible in 
accordance with the invention to insert- 
an apparatus of the above disclosed type 
between the apparatus operating in vacuo 
and the conches in order to treat the 
paste fed by the apparatus operating ml20 
vacuo, which allows reducing to a con- 
siderable extent the duration of the 
eonching treatment itself. 

It is also possible in accordance with 
the invention to arrange in series a 12*> 
plurality of defined homogenizers through 
which the paste flows in succession, in 
which case" it is possible to omit com- 
plete! v the eonching treatment and even 
the kiln treatment. The paste passing 
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out. of the last said homogenizing 

apparatus may be either sent directly 
into the niouiding apparatus, or after 
crushing in a crusher of ordinary type 
5 provided with blades, grindwheeis_. 
rollers or the like, to remove any trace of 
aeration in the paste. 

It is not necessary for the paste to pass 
* through the vacuum apparatus but it can 
10 pass directly from the preliminary mix- 
ing crusher to a succession of defined 
homogenizing means and finally enter a 
" simple mixer from which it is led 
directly to the moulding means. Further, 
15 these operations may be performed in a 
continuous manner as the defined hoino- 
genizers co-operate in a continuous 
manner and it; is thus possible to save 
considerable time for the different opera- 
20 tions and to obviate the major part of 
the handling required heretofore. 

When it is desired to reduce the total 
bulk of the various apparatus it is also 
possible, in conformity with the inven- 
26 tion to use a single mixer for treating 
the paste before its passage through the 
defined homogenizers and the paste 
passing out of the last said homogenizer. 
It is also possible in accordance with 
30 the invention to use instead ol a series 
of defined homogenizers^ a single sucn 
homogenizer inside which the paste 
undergoing treatment is caused to circu- 
late as many times as required. 
35 It is also possible according to the in- 
vention to associate tor this purpose in 
a single machine a mixing apparatus 
with a defined homogenizing apparatus, 
the system being if required *ubinitted 
40 to vacuum and the paste ^ undergoing, 
inside said apparatus, different opera- 
tions : initial" mixture before crushing, 
defined homogenizing, removal of all 
traces of moisture and undesirable odours, 
45 and final mixture. . 

In order that the invention may be 
better understood, it will now be* de- 
scribed with reference to ^ the accompany- 
ing diagrammatic drawings which are 
5Q given by wav of example only and in 
which: — , , _ 

Fig. 1 is a diagram snowing tlie 
adaptation of a defined homogenizing 
apparatus to existing apparatus. 
55 Fig. 2 is a cross-sectional view show- 
ing by way of example, a type of such 
homogenizer that may be used according 
to the invention. m . 

Fig. 3 is a diagram showing the m- 
60 vention as applicable to the continuous 
or substantially continuous production of 
treated chocoiate paste by means of 
several denned homogenizing apparatus 
arranged in series. 
65 Eig. 4 is a. cross-sectional view of an 



arrangement for the production of 
treated cho folate paste wherein the paste 
passes several times through the same 
defined homogenizing device. 

Lastly fig. 5 is a cross section of a 70 
compound mixing and denned homo- 
genizing apparatus adapted to operate in 
-vacuo and ensuring alone all the opera- 
tions required for the production of 
chocolate between crushing and mould- 75 
ing. 

deferring to fig. JL, 1 designates the 
vacuum apparatus inside which there is 
introduced for the usual treatment the 
paste obtained by the crushing of the 80 
primary mixture, while 2 designates the 
conches and 3 a defined homogenizing 
apparatus inserted, according to the in- 
vention, between the vacuum apparatus 
and the conche. 85 

This homogenizing apparatus may 
according to the invention be substanti- 
ally of the type described in the Speci- 
fication of the before-mentioned Applica- 
tion No. 37887/46 but not as claimed 90 
therein and which herein is illustrated 
dia grammatically in fig. 2. Said appara- 
tus includes two rotary cones 4 and* 5 
or a greater number of such cones rotat- 
ing for instance in opposite directions at 95 
equal speeds. The paste introduced 
through 6 and carried along by a worm 
7 is ejected through the opening 8 of the 
cylinder 9 and' slides as a thin exposed 
layer over the inner surface of the cone 4 100 
which drives it into rotation through the 
fins 10. It is projected in an atomised 
form, under the action of centrifugal 
force, on to the cone 5 on which it then 
flows as a thin layer driven in rotation 105 
by the fins 12 and then centrifugally 
projected on to a stationary conical 
surface 13. 

During all these operations, the paste 
is submitted to a considerable dispersion 110 
and is transformed finally into an ex- 
tremely homogeneous mixture . 

At the output from the cone 5 and 
when it impinges against the surface 13, 
said paste flows between said, surface 1-3 115 
and a rotary surface 14 rigid with the 
cone 5 and it is submitted between said' 
surfaces 13 and 14 to a crushing and a 
re-agglomeration before it is finally ex- 
hausted through a channel that is not 120 
illustrated in fig. 2. 

The insertion of the apparatus 3 be- 
tween the . vacuum apparatus 1 and the 
conche 2 has for its result to give a 
greater homogeneity to the paste where- 125 
by the conching in the conche 2 need 
only take a short time as disclosed here- 
inabove. 

In the form of execution of fig. 3 the 
material passing out of the crusher is 130 



introduced, with the further addition of 
cocoa - butter provided for the tbfiereut 
»-rudes of chocolate, into the preliminary 
amalgamating' misers Iti and IT feeding 
5 - alternately tiie first of three denned 
homogenizing apparatus 3, 3 , o 
arranged in series .and through wiiich die 
Daste- passes in succession while said 
paste is transferred from one apparatus 

10 to the next, for instance, through a worm 
conveyor or the like means. 

: These "homogenizing- apparatus may in 
particular be of the same type as those 
described with reference to fig. 2- m 

15 such homogenizing apparatus and as a 
consequence of the atomizing oi < tiie 
paste there is provided an invense 
evaporation which leads to the dis- 
appearance of the undesirable odour and 

20 moisture which allows doing away witii 
the vacuum apparatus and with tiie kilns. 

At the output from the homogenizing 
means 3 xi * the paste is introduced into a 
. terminal mixer 4S that may oe a simple 

25 mixer of the usual type and the paste 
passing out of it may be delivered 
directly to the moulding means if 
required 'after the usual so-called temper- 
ing operation. . . " 

30 This arrangement in series ot me 
defined homogenizes allows a substanti- 
ally continuous production of chocolate, 
the preliminary mixers 16 and 1 f oeing 
made use of alternately, one <u them 

35 being filled while the other is operating. 
In the form of execution illustrated in 
f>. 4, the plant used for production is 
restricted to a- single mixer 18 of tiie 
usual type that is adapted to be set under 

40 vacuum and to be m inserted inside tiie 
closed circuit comprising a defined homo- 
denizing apparatus 3. the pipes 19 ana 
20 and a pump 21 o£ any type. Tne 
operation of this last arrangement is as 

45 fcUo^ ^ firgt introdllC ed into the mixer 
18 the complementary amount of cocoa 
butter after said mixer has been heated, 
so as to brinff its temperature to about 

50 50° C. so as to melt the cocoa butter. 
'There is then introduced gradually into 
the mixer the primary mixture obtained 
after crushing. 
• These different components aTe tiien 

65 mixed for a certain time inside the mixer 
18*50 as to obtain ?■ first mixture ai.er 
which the mixer is stopped if desired or 
allowed to continue rotating and set under 
the action or vacuum and if required 

80 heated so as to assume a temperature suit- 
able for the treatment of the chocolate, 
*av SO to 90° C, alter which the mixture 
is ' caused to circulate through tlx- pump 
°1 into the homogenizing apparatus -j 
65 and nnailv to return through the pipe ,n 



into llie mixer. This operation lasts for 
instance until ilie mixture has passed as 
a whole at least three more times through 
ih» homogenizer 3. T3ie pump is then 
stopped and the mixer IS is run for a 70 
lew 'minutes >:o as to stir again the whole 
mass undergoing treatment. The mass 
is then in a state allowing it to be 
moulded. 

It is also possible to provide for the 75 
simultaneous operation of the mixer and 
of the homogenizer which in certain cases 
provides a saving of time. 

The apparatus illustrated in fig. a 
allows executing in a particularly simple 80 
manner the system of operation that has 
been described' with reference to fig. 4- 

This apparatus includes a vat with a 
double wall at 22, 23 inside which it is 
possible to circulate either steam under 85 
pressure or cold water so as to keep the 
vat at a temperature approximating 
100° C. or to cool it as the case may be. 
This vat includes a removable cover 24 
and at it 5 lower part a. closable outlet 25. 90 

It includes moreover if required in- 
spection gates, means for sampling, 
means for automatic adjustment of tem- 
perature etc., and all other members such 
as auxiliaries for inspection, adjustment 9o 
and serf ety that have not been illustrated 
for the sake of" clearness. 

Inside said vat is arranged a mixing 
apparatus including for instance remov- 
able blades 26— 27' the latter of whichlUO 
are carried by a. frame 28 adapted to be 
urged into rotation by a spindle 20 
driven in its turn through the agency of 
pulleys 30 for instance or by any suitable 
motor not illustrated. 105 

The inner blades 26 are secured to a 
hollow axial tube 31 which rotates with 
the frame 2S bv connecting the upper- 
most blades 2G "and 27 and opens at its 
lower end 32 a little above the bottom of 110 
the vat 22. Inside said tube 31 is located 
a driving worm 33 driven through a 
spindle 34 coaxial Trith the axis of the 
blade svstem from the pulley 33 and at 
a speed* different from that of the tube 31. 115 

The tube -31 opens at its upper end- 
inside the chamber 34 l of _ the homo- 
genizer which latter is. carried by the 
cover 24 of the vat. The homogenizer is 
constituted in a maimer quite similar to 12G 
that described with reference to fig. - 
except for the fact that it is driven from 
oijrjve ss apparent from fig. instead of 
bein<r driven from below, through the 
pullers 3G and 37 foT instance. It should 12o 
be mentioned moreover that the speed of 
rotation of the homogenizer should be 
much greater that that of: the bind** oi 
fbe mixer and that the driving means 
for the two apparatus should be designed 130 
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so as to take this fact into account. 

The cover is connected moreover with 
a pipe 3S leading: to a vacuum pump not 
illustrated. Furthermore, 39 designates 
b the carrier feet for the system considered 
as a whole. The apparatus operates in 
tlie following manner: 

As in the preceding- case, the cocoa 
. butter inQorporated by way of addition 

10 is hrst mixed with the alreadv crushed 

primary mixture while the vat~22 23 is 

suitably heated by steam or hot water for 
instance. The cover 24 is then closed 
and the pipe 38 connected with vacuum 

15 The homogeniser is then actuated 
together with the driving worm 33 the 
rotary speed of which should 3 as before 
stated, be different from that of the tube 
31 supporting the blades 26. It may be 

20 of interest during said operation to keep 
the blades 26 and 27 of the mixer rotat- 
ing so as to further the circulation of 
the paste. The driving worm 33 feeds 
the homogenizer through the chamber 

1*0 34 and introduces into it the portion of 
the mixture coming from the bottom of 
tne vat. 

The homogenizing of the paste is con- 
tinned during a suitable period in a 

30 manner such for instance that the whole 
ot the paste passes at least three or four 
times through ^he homogenizing appara- 
tus. When this operation is at an end, 
the homogenizer is stopped and the worm 

36 o3 is stopped simultaneously and if 
required after removal of the* cover 24 
the blades 26 and 27 are started rotating 
during the time required for stirring 
again the mixture as a whole; the mixture 

40 is then ready for the moulding means. 
Experience shows that the chocolate 
obtained from paste treated in conformity 
with the invention is of a grade that is 
superior to that obtained through the 

45 usual method. This chocolate, devoid of 
any undesirable odour and of au Y trace 
of moisture and roughness has a flavour 
and a mellowness that are far superior 
while it may be kept for a practically 

50 indefinite period of time. Granulomere 
analysis shows a maximum fineness of 20 
to 50 microns whirh is generally far 
superior to the results obtained up to the 
present day. 

56 What we claim, subject to the fore- 
going disclaimer, is : — 

1. A method for treating chocolate 
paste in substitution, at least partially, 
for the conching operation, comprising 

60 spreading the paste centrifugally into a 
thin exposed layer, atomising the said 
layer by centrifugal projection, a^ain 
spreading the paste into a thin layer, and 



finally laminating it between two rela- 
tively movable surfaces. 66 

2. A method for treating chocolate 
paste in substitution, at least partially, 
for the conching operation, in which the 
treatment as claimed in claim 1 is-, re- 
peated as many times as desired and with 70 
or without a re-mixing of the treated 
paste between such treatments. 

3. An apparatus for treating chocolate 
paste in order to obviate or reduce the 
conching operation, comprising at least 75 
two rotataHe conical surfaces of which 
the- first is located within the second, 
means for feeding the paste to the first- 
named conical surface so that du e to the 
rotation the paste is first spread into a 80 
thin exposed layer thereon and then pro- 
jected therefrom in an atomised state on 

to the second conical surface on which it 
is spread as a thin layer to pass therefrom 
by centrifugal projection to laminating 85 
means, for the purposes set forth. 

4. An apparatus as- claimed in claim 3 
in which the laminating- means comprises 
third and fourth conical surfaces having 

a gap therebetween and one of which 90 
rotates with the second conical surface, 
the arrangement being such that the thin 
layer of paste passing from the second 
conical surface enters the gap between 
the third and fourth conical surfaces, for 95 
the purposes set forth. 

5. An apparatus as claimed in claim 
3 or 4 in which the paste, after the 
laminating treatment, passes to a mixer 
and is then returned by pumping means 100 
again to be fed to the first eonical surface 
for further treatment, the cycle being 
repeated for any required number of 
times. 

6. An apparatus for treating chocolate 106 
paste in order to obviate or reduce the 
conching operation, consisting of a 
plurality of apparatus as claimed in 
claim 3 or 4, the outlet from each (except 
the last) being connected to the inlet of 110 
the next succeeding. 

7. An apparatus for treating 1 chocolate 
paste in order to obviate or reduce the 
conching operation comprising, as a unit, 

an apparatus as claimed in claim 3 or 4 1-16 
combined with a mixeT, the arrangement 
being such that the paste, after the 
laminating treatment, passes to the mixer 
from whence it is fed to the ^r&t conical 
surface, the cycle being effected as many 120 
times as required*. 

8. An apparatus as claimed in anv one 
of the preceding claims 3 to 7 including 1 
a suitably disposed exhaust pipe or 
exhaust pipes in connection with a 12o 
vacuum pump, for the purposes set forth. 
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